MIRROR-WRITING. 


By CHARLES K. MILLS, M D., 

Professor of Meutal Diseases and of Medical Jurisprudence in the University of Penn¬ 
sylvania, etc. 

R ——thirteen years old, a strong-, healthy infant, 
began to walk and talk at the age of ten months, 
and is reported to have had a sunstroke, followed 
by cerebral meningitis, when eighteen months old. 
Whatever the illness may have been it was attended 
with convulsions, and resulted in partial right hemi¬ 
plegia. 

The child’s father was intemperate and dissolute. 
The boy ranks high mentally, as compared with 
other children in the institution, and would be classed 
with the highest grade of imbeciles. He fairly under¬ 
stands all ordinary matters, as telling the time of day, 
the use of common appliances, the value of coins, notes, 
etc.; he can repeat the alphabet, can spell and read 
words of one syllable. He is a docile, sensitive, some¬ 
what emotional child. 

He was examined as to touch, pain, temperature, 
weight, resistance, pressure, etc., and no disorder of sen¬ 
sibility was found. Hearing, smell and taste are good. 

The record of the examination of his eyes and sight 
as made by Dr. S. D. Risley is as follows: 

O. D., V. equals O. S., V. equals j—r 

Vision is the same with both eyes together. 

He matches colors perfectly. No contraction of tbe 
form field is present. At first in reading the letters on 
the test card he commenced to read them backward, but 
at the third line he read them as usual, that is, from left 
to right. The ophthalmoscope shows large central ex¬ 
cavations in both nerves, and throughout the eye-ground 
the commencing pigments are absorptive, probably the 
result of eye strain. He has hypermetropia 2.D, with 
some astigmatism in both eyes. There are no eye- 
ground changes pointing to intracranial lesion. The 
lowered sharpness of vision is in part due to his refrac¬ 
tion error. 

'Read before the Philadelphia Neurological Society, Oct. 23, 1893. 
This boy is a pupil of the New Jersey Training School for Feeble- 
Minded Children at Vineland. 
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He has right-sided partial paralysis with atrophy. 
Movements about the shoulder and above the elbow are 
comparatively good, but as the arm is descended the 
loss of control becomes more and more marked, and is 
extreme for all the highly specialized actions of the fore¬ 
arm, hand and fingers. Practically all that he can do 
below the elbow is slightly to increase the flexion of the 
already partially flexed fingers, and then to extend these 
again to their usual positions. Strenuous efforts to move 
the fingers cause slight athetoid manifestations. Volun¬ 
tary movements in the right lower extremity are affected 
much in the same way as the upper. The face on the 
right side shows a slight drooping, and a smoothing of 
contours ; and he is unable to perform any special willed 
movements of this side of the face. The right upper 
extremity is much smaller than the left, and presents no 
contractures or deformities, except that the thumb is 
somewhat depressed and drawn under the index and 
middle fingers. The right leg, like the upper extremity, 
although considerably smaller than the left, is symmet¬ 
rical, the only deformity being some adduction of the 
foot. 

Some measurements were taken as follows: 

Right. Left. 


Acromion process to external condyle of humerus. . 9.5 10 inches 

Ext. condyle of humerus to lower end of radius. . .. 7.5 S 25 ‘' 

Dorsum of wrist to tip of middle finger. 6.25 6.5 

Ant. superior spinous process of ilium to patella . . 13.5 145 ( 

Patella to malleolus. ] 3- 2 5 

Length of foot. S.37 9 12 (( 

Circumference of middle arm. 7 o 

“ “ forearm. 8.75 7.75 

“ “ middle thigh. '4 12.25 “ 

“ “ middle leg. 10.25 11 


The photograph (see plate) shows the arrest of de¬ 
velopment of the limbs and body on the right side. 

When efforts were made to teach the boy to write 
with his left hand from a copy it was discovered that he 
always made his attempts at writing from right to left, 
inverting the words and letters. A study of this pecu¬ 
liarity was then made. 

Herewith is given a sample of his writing from a copy 
(see plate). He copies slowly, but always begins without 
hesitation to write in mirror fashion. 

Mirror-writing is so called because it can be easily 
read in a mirror, in which the reflection appears as in 
ordinary writing. Erlemeyer, in a monograph published 
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in 1879, called- particular attention to this curious defect, 
and it has received attention from a few investigators, 
particularly those interested in the study of brain physi¬ 
ology in its relations to disorders of speech and of writ¬ 
ing, and to those who have discussed the dual action of 
the brain. 

According to Savage, 2 mirror-writing is met with in 
some forms of mental weakness and in conditions of 
mental disorder allied to the hysterical; occurring also 
in cases of moral perversion where it may be only tem¬ 
porary ; and being observed more commonly among 
women than among men, and being most easily acquired 
in highly nervous people. 

In writing or copying a word from right to left, one 
would ordinarily trace the last letter and then the next, 
and so on backward to the beginning of the word. In 
mirror-writing the image of the word is inverted, the 
first letter in it appearing on the right and upside down, 
so that the word will be in the ordinary position when 
reflected from the mirror, or when seen from behind 
through transparent or translucent paper. 

Mirror-writing can, of course, be done as a trick, or 
for amusement, and with the right or left hand, but 
those who try it will usually at first find it difficult to 
make particular letters, and more especially to connect 
them together consecutively. 

Dr. Wilbur sent to Dr. Ireland specimens of the writ¬ 
ing of a man who could write the same words with both 
hands at once, the writing done with the left being 
mirror-writing; but as he could also do the same with 
both hands moving from left to right in ordinary text, 
the performance was probably seight-of-hand. 

Ireland 3 gives the details of several interesting cases, 
some of them much like our patient. One was a para¬ 
lytic, imbecile girl, between eleven and twelve years old 
when studied ; another was a genetous imbecile girl of 
fourteen; another, a congenital imbecile of twelve; 

2 Savage : Tuke’s Dictionary Psychological Medicine, Vol. i., p. 573. 

3 Ireland : Brain, Vol. iv., October, 1881. 
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another, a boy of moderate intelligence of thirteen ; all 
of these defective children wrote with their left hands 
the specimens of mirror-writing. He also mentions two 
left-handed idiot boys who formed pot-hooks from right 
to left, so that they would have eventually taught them¬ 
selves mirror-writing. Buchwald, cited by Ireland, has 
reported the case of a right hemiplegic and aphasic, 
forty-five years old, who soon learned to write in a skill¬ 
ful manner, but in mirror-writing, his name as well as 
the numerals from one to ten, except the figure eight 
which he had forgotten. Although the inverse direction 
of his writing was pointed out to him, he could not be in¬ 
duced to try writing from left to right; and although 
by persistence he learned to copy some things correctly 
but awkwardly, he would again fall into the mirror-writ¬ 
ing. 

The left-handed show a physiological tendency to 
mirror-writing. Of a class of sixty boys and girls, who 
tried to write their names with their left hands, two 
girls and three boys wrote in mirror-writing, and all of 
these were found to be left-handed. Out of another set 
of one hundred and thirty-four children, six were left- 
handed, and three of these were mirror-writers. Imbecile 
children who are often left-handed also frequently show 
a tendency to reversions in spelling and in pronouncing 
words. 

One of Leonardo da Vinci’s manuscripts is an exam¬ 
ple of right-handed to left-handed or mirror-writing, and 
it has been supposed that this singular style was adopted 
to preserve the work from superficial readers, but an¬ 
other reason is suggested. A priest who visited Leon¬ 
ardo during the last years of his life, has recorded the 
fact that he had paralysis of the right hand, and it may, 
therefore, be that as he was unable to use his right hand, 
he learned to write with his left and became a mirror- 
writer. 

A telegraph operator has informed me that at times 
when an operator is occupied in sending a message with 
the right hand, and wishes without stopping to make a 
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memorandum with the left, often the letters are reversed 
a B, for instance, being written g. Two explanations of 
this are suggested—one that the operator can with readi¬ 
ness write in the centrifugal direction from the trunk, 
and will, therefore, incline to reverse the letters ; another, 
that the left hemisphere being intensely occupied with 
both the mental and manual effort required in sending a 
message, the right takes separate charge of the left hand 
in making the memorandum. 

Ireland comments as follows on the probable mechan¬ 
ism of mirror-writing: 

“ It may be asked, is the image or impression, or 
change in the brain tissue from which the image is 
formed in the mind of the mirror-writer, reversed like 
the negative of a photograph ; or if a double vision be 
formed in the visual centre, one in the right hemisphere 
of the brain and the other in the left, do the images lie 
to each other in opposite directions, e. g., C on the right 
side and 3 on the left side ? We can thus conceive that 
the image on the left side of the brain being effaced 
through disease, the inverse image would remain in the 
right hemisphere, which would render the patient apt to 
trace letters from right to left, the execution of which 
would be rendered all the more natural from the greater 
facility of the left hand to work in a centrifugal direc¬ 
tion. Moreover, when one used the left hand to write, 
there would probably be a tendency to copy the inverse 
impression or image on the right side of the brain.” 

Special convolutions in the right hemisphere have in 
a quiescent and undeveloped state the same functions 
which are active in the corresponding convolutions of the 
left hemisphere, as many observations on aphasic patients 
have demonstrated. Lesion of the left third frontal, or 
of the first and second temporal convolutions are restored 
or reacquired through the arousing and developing of the 
latent activities of the right hemisphere. The right side 
of the brain is not functionless, but its functions are in 
part, and sometimes largely, in abeyance. When the in¬ 
dividual has the perfect use of the left half of his brain 
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—is right-handed, has the usual expertness with his 
right hand, has speech and vision in accordance with his 
inheritance and his training—impressions which come to 
him through his eyes are received and transmuted both 
by the lower and higher visual centres, so as to present 
to his consciousness a normal or a usual image, which, 
as a rule, has been registered only by the visual centre 
of the left hemisphere. In this centre the images are 
usually recognized as ride side up ; the image formed on 
the right side, if one exists, is probably usually sup¬ 
pressed. When now the left side of the brain is des¬ 
troyed, or when, as in the case of our patient, its devel¬ 
opment has been arrested, the individual is guided in 
writing by images formed in the right side of the brain. 

Dr. S. D. Risley, of the consulting staff, whose exam¬ 
ination of the boy is given in the report of the case, has 
kindly furnished the following additional notes : 

“ A little girl eight and a half years old, a bright, ac¬ 
tive, precocious child, in perfect health, had the right 
arm temporarily disabled from a fracture within the 
capsule. She was naturally ambidextrous. While un¬ 
able to use the right hand and arm she went on with her 
rudimentary work at school, using the left hand for 
writing, making figures with as much apparent ease as 
the right had before been used, but the characters were 
formed from right to left and were waved as in typical 
mirror-writing. 

“ The second case was reported to me by Dr. John T. 
Carpenter, Jr. A gentleman, an expert stenographer, 
had his right hand shattered by a gun-shot wound and 
was compelled to resort to the use of the left hand, but 
found himself tapering into mirror-writing. When on 
his guard, i. e., by intellectual attention, he could write 
correctly, but was much chagrined by often being com¬ 
pelled to trace what he had written by aid of a mirror. 
He was himself unable to read the page without such 
aid.” 



